The Shyok valley in the northern Ladakh is a linear NW-SE trending suture zone (Shyok Suture Zone) and separates two distinct terranes, the southern continental margin of Eurasian Plate to north, and Ladakh magmatic arc to south. The crustal growth in the Shyok Suture Zone (SSZ) can be explained by two stage melting process involving the generation of orthogneiss (OG) with mafic enclaves (ME) (pre-collision), and temporal evolution towards increasingly more evolved felsic magmas during reworking processes (post-collision). In this paper, the geochemistry of various ME and host OG that fall within the Shyok-Darbuk corridor of the suture zone are discussed.
INTRODUCTION
Mafic rocks in the form of enclaves provide a window to study the composition and evolution of the subcontinental mantle and global geodynamic processes. Their origin has been the subject of investigation for over a century right from Lacroix (1890) introducing the term "enclave" to describe fragments of foreign rocks enclosed in homogeneous igneous rock, which has diverse characteristics, implications, and origins. The renewed interest in enclaves and subsequent debate has centered mainly around whether the enclaves are fragments of recrystallized, refractory and residual materials (Chappell et al., 1987; Chen et al., 1989) , or they represent cumulate fragments of felsic host (Dodge and Kistler, 1990) , or a resultant of felsic-mafic magma-mixing and mingling processes (e.g., Vernon, 1984 Vernon, , 1990 Barbarin and Didier, 1992; Castro et al., 1990; Arvin et al., 2004; Kumar and Rino, 2006; Kumar, 2010) .
In the Ladakh Trans-Himalaya, endeavor has been made by earlier workers to understand the relationship between the mafic rocks and the host granitoids (Ahmad et al., 1998 , Kumar, 2010 . Petrology of granitoids has been described by some recent workers (Rameshwar Rao and Rai, 2003 , 2009a , 2009b Sen et al., 2009; Daga et al., 2010) . The occurrence of mafic rocks in host orthogneiss (OG) is a common feature in the ShyokDarbuk corridor of the Shyok valley. They occur as enclaves, as well as small elongated bodies parallel to foliation direction of OG. They do not show much variation in their texture, mineralogy and chemistry, and are hence studied together, and referred to as mafic enclaves (ME). Contrary to the granitoid rocks, no geochemical data of ME is available earlier from the Shyok-Darbuk corridor, nor it is clear whether these ME are residual source material of the host granitoids (Shyok orthogneiss) or portions of southern Tibet-Karakoram plate margin or earlier phases of the arc magmatism itself. It is the focus of the present study to understand the relative importance of the mantle versus crustal inputs in an arc setting. Our investigations integrate the field observations with petrological and geochemical studies of ME and their host OG to address some of the problems of enclave-host re-lationship and their implication in the geodynamic evolution of the Ladakh Trans-Himalayan arc.
GEOLOGY OF THE STUDY AREA
The Ladakh Trans-Himalaya is unique and is characterized by the presence of two ophiolite mélange belts flanking on either side of the Ladakh magmatic arc, with the Indus Tsangpo Suture Zone (ITSZ) to the south and the Shyok Suture Zone (SSZ) to the north (Fig. 1a) . It represents the Andean-type magmatism due to the Northward subduction of the Neo-Tethyan oceanic plate under an island arc situated along the southern margin of Eurasian plate, during Early Cretaceous-Lower Eocene times (for e.g., Searle et al., 1998) . The Shyok-Darbuk corridor (Fig. 1b) , the region under study represents north eastern part of the SSZ, with the latter having an extent of about 250 km and showing variation from a variety of sedimentary, metamorphic, volcano-plutonic rocks (Rai, 1986 (Rai, , 1997 . This part of the Shyok zone is of great significance to understand the changing geodynamic processes through time, as magmatism spans from precollisional subduction-related calc-alkaline rocks to postcollisional related leucogranites, thereby exposing rocks like, OG, migmatized rocks of volcano sedimentary sequence, Miocene leucogranites in the form of injection complex, stocks and plutons (e.g., Rameshwar Rao and Rai, 2003; Weinberg and Searle, 1998; Weinberg et al., 2009; Daga et al., 2010; Reichardt et al., 2010) , and also because of Karakoram fault activity which is best studied here (e.g., Searle et al., 1998; Weinberg and Searle, 1998; Sen et al., 2009) .
In general, based on the mineral constituents, texture, structure and field occurrences, the rocks of the ShyokDarbuk corridor (Fig. 1b) are broadly grouped into three main litho units, as (i) Darbuk granite, (ii) Shyok mixed zone which is also called granite migmatite zone elsewhere in the farther east , and (iii) Shyok hornblende-biotite OG with ME (Daga et al., 2010) . The Darbuk granite occurs in the form of dykes, stocks and plutons of tens to hundreds of meters in size. The Darbuk granite shows variation from the Porphyritic Daga et al., 2010 Granites (PG), Coarse Leucogranite (CLG) to Leucogranites with or without garnet (LG). The late phase granitoids, PG and CLG show intrusive contact with OG along the northern margin. They also show intrusive relations with one another, and are intruded by a younger phase of LG. It extends up to the Tangtse and is intrusive into the Shyok Ophiolitic mélange, all along its southern margin (cf., Rai, 1986 Rai, , 2008 . Weinberg and Searle (1998) consider the Tangtse LG to be a part of the Karakoram Batholith, and that the LG were emplaced just before or Photomicrographs (a-h) and (i-l) twinning, under crossed-polarized light, (k) subhedral to euhedral apatite and secondary epidote, under plane-polarized light and (l) subhedral to euhedral zircons, under plane-polarized light. during the early stages of movement on the Karakoram fault from the melts extracted from the crustal rocks during continental collision. The Shyok mixed zone which starts near Shyok village runs for about 6-8 km towards Darbuk village. The zone comprises a variety of rocks that include metapelites, amphibolites, calc-silicates and OG, which are considered to be lower crustal equivalents of the Pangong metamorphic complex that exhumed over 6500 m during the Late Tertiary transpression (18.0-11.3 Ma) between the two strands of the Karakoram fault (cf., Searle et al., 1998; Weinberg and Searle, 1998; Phillips, 2008) . To further north of mixed zone towards Shyok village, the region is dominated by OG. OG is titanitebearing hornblende-biotite granitoid, having a porphyritic, medium to coarse grained texture and calcalkaline nature. Ravikant et al. (2009) reported U-Pb zircon ages of 50-51 Ma for diorites from Tangtse and Darbuk.
In the Shyok-Darbuk corridor of Shyok valley ME of different sizes, shapes and compositions occur within the OG. The ME occur parallel to foliation direction of host OG and as enclaves within it (Figs. 2d-f ), similar to those found within the Ladakh Batholith (Kumar, 2010) . The dykes running for few meters are textures and mineralogy these ME from the ShyokDarbuk OG can be classified into the "magmatic enclave" category of the four major types, surmicaceous, xenolith, schlieren and magmatic defined by Didier and Barbarin (1991) .
PETROGRAPHY
The ME in Shyok-Darbuk corridor shows equigranular to inequigranular (Fig. 3a) and subophitic to ophitic textures. The principal mineral phases are hornblende and plagioclase, while biotite, quartz, clinopyroxene, titanite, apatite, zircon and opaques occur as accessory phases, and chlorite, epidote, and sericite as alteration products. Clinopyroxene is present as remnants within the hornblende as well as irregular shreds (Fig. 3b) . Amphibole in these rocks is mostly hornblende, and shows compositional variation from magnesian-hastingsite to ferro-tschermakite (after Leake et al., 1997) . Occasionally, actinolite is present as fine acicular needles. Hornblende occurs as prismatic to elongated crystals, and contains poikilitic inclusions of plagioclase, opaques and apatite. Most of the amphiboles show double set of cleavage, with occasional simple twining (Fig. 3c) . Titanite occurs as euhedral, prismatic, rhombic (diamond) in shape with prominent parting or in the skeleton form. It includes minerals like amphiboles, plagioclase, quartz and opaques (Fig. 3d) . A very high relief and lamellar twining is common feature of it.
Biotite occurs in subordinate amounts and its elongated laths are oriented in line with other minerals (Fig.  3d) . Plagioclase occurs as euhedral to subhedral, prismatic to tabular crystals (Fig. 3e) . They show complex albite and carlsbad twinning (Fig. 3f) . Some of the plagioclase shows clouding due to fine particles, and the distribution of these fine particles is controlled by cleavage or twin planes (Fig. 3f) . Plagioclase is also characterized by optical oscillatory zoning (Fig. 3g) , and shows alteration to sericite and epidote. Anhedral quartz grains also exist and fill the interstitial spaces. They occasionally show inclusions of hornblende and complex twinned plagioclase (Fig. 3h) . Apatite is present as disseminated grains and as inclusions in plagioclase and hornblende crystals. Tiny euhedral crystal of zircon occurs as inclusion within quartz and plagioclase (Fig. 3e) . Few discrete epidote grains are formed interstitial to plagioclase and hornblende.
The host OG shows similar texture and mineralogy to that of ME, however, the abundance of mineral constituents vary in them. The hornblende, titanite and plagioclase are more abundant in ME, while quartz and micas are dominant in OG. The principal constituent minerals of OG are plagioclase, hornblende, biotite and titanite (Fig.  3i) . Hornblende forms straight rhombic to prismatic crystals sometime showing twinning. Euhedral to subhedral oligoclase constitute majority of the phenocrysts (Fig. 3j) , show twinning and normal to oscillatory zoning. Titanite generally occurs in rhombic form with prominent parting (Fig. 3i) , lamellar twining, and with quartz and feldspar inclusions, while apatite ( Fig. 3k) and zircon ( Fig. 3l ) occur in euhedral to subhedral forms.
GEOCHEMISTRY
The representative samples of ME collected along with host OG from Shyok-Darbuk corridor were analyzed for their major and trace elements at Wadia Institute of Himalayan Geology, Dehradun. The major and trace elemental analyses were carried out on pressed pellets using XRF (SIEMENS SRS 3000) instrument, calibrated against both national and international standards. Analytical accuracy on XRF is better than 5% for major oxides and 12% for trace elements, and the precision in terms of maximum observed standard deviation on repeated measurements is better than 2% (Saini et al., 1998) . Subsets of 27 samples were also analyzed for REE using ICP-MS (Perkins-Elmer SCIEX). The relative standard deviation (RSD) for most REE elements analyzed on ICP-MS is better than 10% (Khanna et al., 2009) . Major and trace element data of ME and host OG is given in Tables 1 and  2 respectively. Range and mean values of geochemical data of ME and OG are provided in Table 3 .
Alteration of elements needs to be considered before studying the evolution of rocks. Large-ion lithophile elements (LILE) except Th are generally considered as mobile during secondary processes (Lafleche et al., 1992) . Sr is not so strongly affected by secondary processes as Rb and K, hence, the effect of alteration on LILE concentrations can be assessed using Rb/Sr ratios. The low mean values of Rb/Sr ratio in the investigated ME (~0.41) and OG (~0.16) from Shyok-Darbuk corridor (Table 3) do not indicate any major effect of post igneous processes on primary concentrations of LILE. However, the elements Y, Zr, Nb and Ti are interesting in that their abundance seems to be little if at all affected over the range of secondary processes that have affected these rocks. Also, it is generally agreed that transition elements (e.g., Ti, Fe and Ni), rare earth elements (REE) and high field-strength elements (HFSE) are relatively immobile during lowtemperature alteration (e.g., Wood et al., 1976; Pearce and Norry, 1979) . Therefore, in the present study, trace and rare earth elements are largely used for important petrogenetic interpretations.
To avoid all the unwarranted confusion, for classification we have followed the use of simple rock names (basalt, andesite, etc.) defined by the IUGS Subcommission on the Systematics of Igneous Rocks (cf., Le Bas, 2000) . The ME along with their host OG have subalkaline affinities (Tables 1-3) , and on the cation percent of (Fe T +Ti)-Al-Mg ternary diagram, after Jensen (1976) the ME dominantly plot within the high Mgtholeiites field, while OG distinctly plot in the fields of calc-alkaline dacite-andesite-basalt series (Fig. 4a) , and show calc-alkaline nature on the AFM diagram (Fig. 4b) . Their most geochemical parameters (Chappell and White, 1974) suggest that they are metaluminous (mol. A/CNK < 1.1) and show affinities to subduction-related magmatic associations. Plots of some major and trace element abundances of these rocks against MgO as an index of . The ME and OG also show moderate to no Eu anomalies (Eu/Eu* = 0.5-1.1, with mean value of ~0.9 and 0.5-0.8, with mean value of ~0.8, respectively). The spider diagram of ME and OG normalized to N-MORB values after Sun and McDonough (1989) show similar pattern with respective to one another (Fig.  6b) . They display strong negative Nb anomalies, enrichment in large ion lithophile elements (LILE) such as Rb, Ba, Th, U and K with respect to the LREE (La and Ce), and a fairly regular decrease of the enrichment factor with increasing compatibility of the elements to the right of the diagram, i.e., with respect to the high-field strength elements (HFSE). The trace element variation diagrams together with their elemental concentrations collectively suggest that the magmas which form the Shyok magmatic rocks were similar in pattern to subduction-related arc magmas (cf., Wood et al., 1979; Pearce, 1982; Pearce et al., 1990 (Figs. 7a-i) , as discussed later, suggest that fractional crystallization has played a complementary role in evolution of these rocks. The geotectonic environment of emplacement of ME and host OG are constrained through the use of ternary discrimination diagrams such as, Zr-Ti-Sr, La-Y-Nb, Th-Zr-Nb and MgO-FeO T -Al 2 O 3 (Figs. 8a-d) . In terms of empirical diagrams for discriminating tectonic settings of eruption, on Zr-Ti-Sr (after Pearce and Cann, 1973) and Th-Zr-Nb (after Wood, 1980) , the rocks plot mainly in the calc-alkaline basalt (CAB) field with few samples spreading over to MORB fields (Figs. 8a and c, respectively) . This probably may also be suggested from the plotting of the samples (Fig. 8d) on MgO-FeO T -Al 2 O 3 diagram, after Pearce et al. (1977) . On this diagram (Fig.  8d) , the ME and OG plot in the island arc and subduction-related active continental margin fields, and also spread over to the MORB field. Also, on the Cabanis and Lecolle, 1989, La-Y-Nb ternary diagram most of the ME and OG plot within the volcanic arc basalt and continental arc basalt fields (Fig. 8b) . The understanding of the arc signature of the ME and OG on the Nb and Y vs. Rb/Zr binary plots (Fig. 9) after Brown et al. (1984) , fur- Jensen, 1976) showing the high Mg-tholeiitic nature of mafic rocks. CA, TH, HFT and HMT represent calc-alkaline, tholeiitic, high Fe-tholeiite and high Mg-tholeiite, respectively, and (b) AFM triangular diagram showing calc-alkaline nature of the ME and host OG samples under study (after Irvine and Baragar, 1971) . fractionation (Fig. 5) show scatter with a positive behaviour for CaO and TiO 2 , and more defined trends for FeO T , Ni and mg number, on the other hand negative correlation is shown by Na 2 O, Al 2 O 3 , SiO 2 and A/CNK ratio (molecular Al 2 O 3 /CaO+Na 2 O+K 2 O).
Fig. 4. Magma affinity for the ME and host OG samples under study. (a) (Fe T +Ti)-Al-Mg ternary cation plot (after
The Rare Earth Element (REE) data are given in Tables 1 Fig. 4. ther suggest that they were formed in an environment of primitive island arc.
wt.% (f), Ni ppm (g), mg number (h), and mol A/CNK (i) with MgO wt.% of ME and host OG samples under study. Symbols as in

DISCUSSION
Mafic (enclaves) rocks have played an important role in the crustal evolutionary processes (Tarney, 1992) . They occur in a variety of geologic and tectonic settings and their detailed study in space and time helps in various ways to understand several geological events. Partial melting by adiabatic decompression of asthenospheric mantle generates MOR-basalts and/or plume-related magmatism. However, "arc" magmatism, defined as the magmatism generated in convergent plate margins during active subduction of oceanic lithosphere is accompanied by the generation of basic to intermediate to acidic (basalt/tholeiite-andesite-dacite/rhyolite) plutonism and volcanism, which has attracted a lot of attention. As far as, the enclaves are concerned, some proposed origins are that (i) they are xenoliths from local country rocks (Didier and Barbarin, 1991; Maury and Didier, 1991) , or (ii) they are re-crystallized rock fragments reincorporated into the host, or (iii) they are deep xenoliths brought up during ascent (Chen et al., 1989; Montel et al., 1991) , or (iv) as most studies suggest they are the product of hybridization between two distinct magmas (Vernon, 1984; Didier and Barbarin, 1991) . According to Atherton (1993) , mafic magma derived from the mantle source may interact with crustal derived granite melts to form hybrid calcalkaline rocks, and this type of magma-mixing theory has been widely reported by many workers (e.g., Vernon, 1984 Vernon, , 1990 Dorais et al., 1990; Didier and Barbarin, (Table 3) , along with their ranges given in grey shades. The normalized MORB values are after Sun and McDonough (1989) . Symbols as in Fig. 4. 1991; Barbarin and Didier, 1992; Blundy and Sparks, 1992; Wiebe et al., 1997; Perugini et al., 2003; Arvin et al., 2004; Kumar and Rino, 2006; Kumar, 2010) . This model of arc-related magmatism and hybrid mixing of mafic and felsic magmas can also be accounted for the generation of ME and OG of Shyok-Darbuk corridor of eastern Ladakh as discussed below.
Petrogenesis of Mafic Enclaves (ME)
The ME are characterized by MgO and Al 2 O 3 in the range of 4-11 and 10-17 wt.%, with mean values of ~7 and 14 wt.% respectively. The majority of the analyzed samples plot in the high Mg Tholeiitic field on the Jensen (1976) classification diagram (Fig. 4a) . They are also seen associated with calc-alkaline suite on the AFM diagram (Fig. 4b) , which trend straight across the diagram towards alkali enrichment, rather than showing a strong iron enrichment trend observed in the early stages of differentiation (cf., Irvine and Baragar, 1971) . Such calcalkaline magma generation is evident in the convergent plate margins, wherein the loss of water from the subducted slab can induce partial melting of the overriding mantle and generate low-density calc-alkaline magma that buoyantly rise to intrude and be extruded through the lithosphere of the overriding plate. According to Grove et al. (2006) , the loss of water is due to the destabilization of the mineral chlorite at approximately 40-60 km depth. The calc-alkalinity of the mafic rocks was considered to reflect the mantle source and petrogenetic processes instead of just tectonic setting by Hooper (1994) . The highfield strength elements and heavy rare-earth elemental concentrations of ME from the Shyok-Darbuk corridor of Ladakh also indicate their derivation from a mantle source. For example, the strongly fractionated REE patterns in combination with the low HREE abundance (Table 3), low Yb contents (Yb = 1.73), the high Sm/Yb ratio (mean values of ~3.9), the high (La/Yb) N (mean values of ~14), and high (Gd/Yb) N (mean values of ~3), suggest that they may have formed by low degrees of partial melting of a garnet-bearing source or from the partial melting of a basaltic source with a clinopyroxene-garnet eclogite as residue (cf., McKenzie and O'Nions, 1991; Luais and Hawkesworth, 1994; Zi et al., 2008; Mir et al., 2009) . The significant steeper decrease of Ni with decreasing mg# and the negative correlation of Ca with A1 are also indicative of clinopyroxene fractionation. The host OG of ME from the Shyok-Darbuk corridor of Ladakh, on the other hand, has originated from the mafic source in arc setting (cf., Daga et al., 2010) .
Even though in broad terms the ME have an underlying primitive MORB-like HFSE compositions their special characteristics of LILE, Ta and Nb enrichment relative to MORB, have been influenced by other processes. Kelemen et al. (1990) proposed that the relative depletion of the HFSE is a result of extensive mantle-magma interaction during the passage of the hydrous primary arcmagma through the overlying lithosphere. This is also evident from most discrimination diagrams involving HFSE and transitional elements which show no clear-cut tectonic environment for these rocks. For example, discrimination diagrams like Zr-Ti-Sr, La-Y-Nb, Th-ZrNb and MgO-FeO T -Al 2 O 3 (Figs. 8a-d) , or like Ti-V (Shervais, 1982) , Ti-Zr (Pearce, 1982) , Hf-Ta-Th (Wood, 1980) and Zr-Nb-Y (Meschede, 1986) imply coexistence of MORB and arc basalt characteristics.
Characterization of "Arc" magmatism of ME and OG
The magmas intruded or erupted in arc settings have a few particular and even unique characteristics in common. Some such characteristics observed in ME and OG of Shyok-Darbuk corridor of eastern Ladakh are as follows: they are predominantly calc-alkaline in character (Figs. 3a and b) , and are mostly hydrous, expressed by the presence of hydrous phases, amphibole and mica. They are not only characterized by silica enrichment, in contrast to Fe-enrichment in the tholeiitic series (Fig. 3b) , but they are also of oxidizing nature. The oxidized nature of arc magmas and their mantle sources could be the result of the presence of H 2 O in their source region during partial melting (e.g., Brandon and Draper, 1996) . The Nb trough shown by these rocks on the N-MORB normalized diagram (Fig. 6a ) also characterizes the subduction zone magmatism of the region (e.g., Saunders et al., 1980; Holm, 1985; Ohta et al., 1996) . Moreover, on the geotectonic environment diagrams (Figs. 8 and 9 ) they show calc-alkaline basalt characters and occur in a primitive arc environment. The enrichment of LILE is also reflected in the ratios of their LILE and HFSE and HREE, wherein we find these ratios are higher than N-type MORB. They have high Th/Ta ratio >10 (range: 3-32) which can be related to processes involving subduction (cf., Cocherie et al., 1994) . The LILE enrichment, high LILE/HFSE and LILE/REE (e.g., Ba/La ~12) ratios could be explained by fluids produced during dehydration of subducted oceanic lithosphere (Saunders et al., 1980; Gill, 1981; Ewart, 1982; Pearce, 1982; Thorpe, 1982; McCulloch and Gamble, 1991; Morra et al., 1997) . The fundamental role of H 2 O in the generation of suprasubduction arc-related mantle derived magmas has long been recognized (e.g., Yoder and Tilley, 1962) , and has been the subject of numerous studies. Most studies con- cluded that near-solidus melts in H 2 O-saturated peridotite have a broadly andesitic character and hence andesites, the most abundant composition erupted in arc volcanoes, could represent primary mantle-derived liquids (e.g., Ulmer, 2001 ).
Magma-mixing and fractional crystallization of resultant magma
Most major and trace elements of ME and OG on different binary and ternary diagrams (e.g., Figs. 4-9) produces near-linear trends or overlapping pattern suggesting genetic linkage between them, and could be related to the processes of restite unmixing (Chappell et al., 1987) , or fractional crystallization (Dodge and Kistler, 1990) or mixing of mafic-felsic magmas (e.g., Castro et al., 1990; Barbarin and Didier, 1992; Perugini et al., 2003; Arvin et al., 2004; Kumar and Rino, 2006) . A wide and near-linear compositional range of ME cannot however, be produced as cumulates of OG or restite separation, particularly for the overlapped ME and OG. Their bivariant diagrams produced highly correlated linear trends for major and trace elements (Figs. 5 and 7) , and their relationships may reflect magma-mixing. Also, the low degree of negative Eu anomaly observed in the enclaves (Fig. 6a) has been interpreted as a result of mafic rocks dominating the plagioclase, but do not necessarily Pearce and Cann, 1973) , (b) La-Y-Nb (after Cabanis and Lecolle, 1989) , (c) Th-Zr-Nb (after Wood, 1980) , and MgOFeO T -Al 2 O 3 (after Pearce et al., 1977 OI, Ocean Island; C, Continental; SCI, Spreading Centre Island; and IA/ACM, Island Arc and Active Continental Margin. Symbols as in Fig. 4. support cumulate origin (cf., Arth and Barker, 1976; Dodge and Kistler, 1990) .
The field and petrographic investigations too suggest that the ME have formed as a contemporaneous magma with OG. For example, the field occurrences of ME (Fig.  2) at several outcrops suggests that they were incorporated within OG as rounded to ellipsoidal bodies, and show their elongation direction parallel to the foliation direction of the orthogneiss; showing diffuse to sharp contacts; having the inclusions of feldspar megacrysts (Figs. 2e and f) derived from the host OG; and also the variations in textures and zoning of feldspars. The feldspar megacrysts were incorporated into the enclave magma during mixing event, and can be considered to be an excellent indicator of magma-mixing (e.g., Barbarin, 1988 Barbarin, , 1990 Kumar, 2010) . The relic clinopyroxene cores within some hornblende are all consistent with the hypothesis that the enclaves are hybrids between silicic and mafic magmas. The likely interpretation would be that, the mixing of coeval mafic (enclave) and felsic host magmas induced the mineral exchanges between them, developing a hybrid magma (resultant magma), wherein rocks of overlapping compositional variation are formed.
The wide range of the Rb/Sr ratios 0.02-3.52 and 0.02-0.76 in ME and OG respectively, and decrease of Sr with increase of Rb (Fig. 7c) , suggest that fractional crystallization had played a complementary role in the evolution of these rocks. The slow-diffusing or fluid immobile elements define linear trends on Figs. 5 and 7, in contrast, all fast diffusing or fluid-mobile elements display scattered element distributions, implying that chemical diffusion aiding fractional crystallization. The depletive trend of Y with increasing SiO 2 (Fig. 7i ) observed for these rocks may be due to the early crystallization of Carich accessory phases such as apatite and titanite, which is consistent with the observed depletion in P 2 O 5 with increasing SiO 2 (Fig. 7f) . Major variations of increasing Al 2 O 3 and decreasing CaO and MgO with increasing SiO 2 (Figs. 7e, g and h respectively) also suggest that fractionation of clinopyroxene and hornblende had played an important role during the evolution of these rocks. It is also evident from the positive correlation (Fig. 7d) observed in these rocks between Zr/Y and Zr (cf., Floyd, 1993; Ahmad et al., 1999; Kumar and Ahmad, 2007) . From the foregoing discussion it is envisaged that, the fractional crystallization as observed is considered to have occurred in the resultant hybrid magma, after the initial fractionation of the mafic melts during the partial melting of mantle source with an eclogite or garnet amphibolite residue.
CONCLUSIONS
The foregoing discussion suggest that in the ShyokDarbuk corridor of the Ladakh, (i) the ME represent the low-density calc-alkaline melt fractions resulting from Brown et al. (1984) . Symbols as in Fig. 4 . the low degree partial melting of the mantle source, whose LILE and LREE composition are modified by fluids derived by dehydration of the subducting slab, (ii) the field, petrographic and geochemical similarities of ME and host OG suggest for genetic linkage and their derivation from the hybrid melt resulting from the magma-mixing of mafic and felsic melts, and (iii) that the evolutionary trends observed in these rocks are envisaged to reflect the fractional crystallization of the resultant hybrid magma.
